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4# ^ ^£1 7>^1 DNA ^o] 7flA]^cf. 7 flAl^ DNA ^-gr, 71^4; #2] 

3<Hs. nm <^ 3H1 JL^S)^- DNA E£w;t ^wl^H, ^7) ji^a} 
DNA HSa^l- S3 DNA^ «V-§-^l IHM-Tfl 

JE 4 
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cf# 7>^1 D N A ^{DNA chip having multilayer film structure} 

£ l£- #Bfl^ DNA ^ ^efl# 7fl^ o.S SAltV A>Al£olcf. 
£ 2^ £ lofl 5*1^ f^o] DNA ^ o) ^Tg^olcf. 

E. 3£- «r^*]tr ^li ^Al^oii oj-s. DNA ^S] ^ ^Sf 7^3-^ 

£ 4^ £ 3^11 i£A]sl DNA 3# £*ltr ^ ^£^1^. 

£ 5xr w>^-3]tr *112 ^}^}o\) o)-^ DNA 3# _£a]*V 

E. 6^ til-^-2]tr ^3 ^*HH tt)-^ DNA ^ ^ £^^1 ^-g- 

E 7£r E 4ofl ^ ^ ^aHH] n}^ DNA ^HH Jl*]^} a} 

S. 8-& 5. 4^1 ^^£1 *fll ^Al^oll n}^. DNA ^HH 7\ «]-a> <3<*cq «> 

100,200,300. . .DNA ^ 110,210,310. ..7}& 

121, 221, 321... *)U ^ 122,222,322. . .^2 Mj-eJ- 
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123,223,323. . .*f|3 ^ 



130,230,330. . .3L^^ 



140, 240, 340... DNA £S« 



150, 250... &3 DNA 



152,252. . 



160,260. ^#71 



DNA ^ ^ 5 jo^ i ^4 ^l^>7ll^- DNA HSlSf S3 DNA^l ^ 

^^«H U^ofl cq-B} 7fl^^ -fj-^i-t ^3*Rr «S7H^°1 H-^^lui 
°H 4^ ^H'g ^ ^ 33 s-a^S DNA 7fl^-*>^ 

DNA ^ DNA ^ Al^efl^ -^tg^-g. o]^-^ ^-n]^ Al^^SS. ^ 
o] 7}±§-s}^ S3 DNA #3 <^ <*7H<g,§- J§-X\d)} fl-^ ^ °Xo] ^ 

^d^lt <EH# ^§ *r ^ D J: ^>M^, -R-^7>7i^ ^ <3^?>*1 
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«fl£-€-34| tfl^ -fr£*>» §fro}iflo} ^Ofr «fl=-#^* cfl 

^ ^^=-8- ^^lU" *J4M|JE. -g-fr* ^ ^ 7^ cfl 

<18> o]$\. ^sflo^ DNA ^ <Hefl7} £ 14 £ 2<^1 S^l^M SU*. 

<i9> ^ 14 tE. 21- , DNA ^(lO)^r 71^(11) DNA 5. 

^J±(14)l- ^olaLS-^efloKmicroarray) afll*}- DNA 

^(lO)^r, ^o]3im- -fre) ol s-^^i 7l^-(ll) #$>) ^ 7fl^ 

3*fl*l 3*H1 ^Hl* o a vj7 oi^ #<|] 7T-^-(single stranded)^) DNA E^tif(i 4 ) 
# ^-(13)^ ^Efls. ZL^Aj^l %o]t±. <^ti]-^ o.s, 71^(10)^1 S^l^ DNA HSIf 
(14)* JL^X\7}7) o>^7l 3L±r <£m]]=L7}3, <>1^H*1 ^^^-(12)0] ^^tf. o] 

DNA ^(10) $H ^-^s>ji^]- a>}^ s.^ DNACtarget DNA, 15)1- ^ #-§-^1^ 
nfl, DNA ^SJ±(14)4 &*\ DNA(15) ^S^l ^7}^^^] ^o) ^-o.^ 
(hybridization)sH ^^4. °1 ^ , DNA ^^^.(14)4 MA DNA(15)^ 

^7l^<g^ ^30] ^jccHl ^ ^"7) nf-E- £^3. M-El-^cf. u^l, DNA ^ 

(10) ^ ^l^l ^(13)^ a-1 ^^^.7]. ol-o^^l^ 

S3 DNA(15)^ ^71a^* ™-Mig + oi^. ^g). ^#^- > ^ ^##^(16) 

S. ^^l^(tagged) S3 DNA(15)# DNA HSU (14) 4 ^sj- ^-§-^1^1 ^ , ^^#^(16) 
^.j^ ^-a}£] ^ Alu^* ^#sr>^ ^ (optical method) ^*fl ol^o^^lc}. 

<20> ^-71^ w>sf ^ DNA ^ A>-g-^ HSJ^ ^^-ofl ccfe)- #e)ji^(oligo 
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chip)4 cDNA ^&s]7l£ afl*}-^ HJ-^ nj-e). i^e^ne)-^ ^ 

(photolithography chip), ^ ^(spotting chip), °^3.^l y J"^^ 

^ ^JLS ^£l7l£ *Vcf. ZL&IM-, ^*M*1^ DNA ^ DNA ^3 ^7]- 

4^- 7>^-2] DNA HS«7} -H^sH oij7 ; o] DNA ^ S.^ 

DNA^ ^SLl- €*Hr ^iL« 'S^Rr 5Jo|cf. 

<2i> zisiJZS, DNA HStiS} s.^ DNA ^M^l *>-g-ofl ^3^-tII 

*r flfe DNA ^ 7^}^ ^ ^^-*V -rr#*r ^ <£^Hr ^^1^ 

<22> *j^*l w >sq- ^-ol, ^sflo] DNA SU^i^, tfl^-g- S3 DNAofl &*} 

f>}JL, DNA ^ DNA Hiasj- ^-g-^lf! ^, ^1^-^ *H 6,141,096^^1 

7flA]^ u}<2]- ^ol ^3 «lnl^( C onfocal microscopeHM- CCD ^Ml^-fr *>-8-*H DNA 
3 K^) tf£ ^##^^1 ^#Z\±r ^#^711 ^cf. 

< 23 > o]e^v #«r3 ^#^^1 9X°]*], «*)^-8- *l-8-*rfe *fl#£*r 4-^ 

*M 3# *1#°1 H]JHa] ^ro] iASl^ ^^Ol ol^ ^^1, CCD ^MI^T* ^>-g-^ ^ 
-f ^# HS> = ^1 ^ tfdl «fl^7> "gO^Tr olcf. nJ-eM, ^5). AjZL^ 

3 &°1 -fM§3 A>-g-^l ^ HlJS^ ^O] 

^>iL ^# ^£7> BBf^- CCD -8-^^ ^7flW|^£ ^#o] 7 >^^>£S. o}£}-aj , S ^ 

DNA°fl ^#«-^£l ^7>a] cf<#^. <g^ 7 > ^1*3 ^ojcf. ofli- s.o 1> C ) 

^1 6,117,631^1 7fl ^1€ 3*R1^ sV°l^S.^ 2)1 = 1- o].g-^ wj-^ -o} ^o. 
AflS.^ Al£ 7 > ^^fl^lJl 5Ut}. 
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<24> ZL^, ^7ltb 3# H o V, ?H 5fl°Hfe ^ ^HM" 3#*Rr 

SI- AlZL^ ^^>7fl 3#*Kr31 <H^^-ol o^Cf^ ^*fl^ 7}X]JL ojrf. 

<25> t4^i, w>^- DNA S3 DNA^l ^-^.^^1 °l-§-*Rr DNA 

^ ^^l, ^l^* « 0 V^ofl o^^fl ^cf ^^>7fl ^#*>7l ^*flA^ £ 

^ ^51^- Jlti>A> x-jti}^ ^S?^ ^-f- ^ ^Sl- 7>^1 DNA ^ ^ 

<27> A^o] ^*>7l ^"^^1 DNA ^£r, 

<28> 7l^; 

<29> Aj- 7 1 71^- ^ ^ o^ofl ^ Aj-cfl^ O.^. ^o. #^1-1; 7>^1 ^#^1- 
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<3i> TAo]^ ^-7] j7a>A> cg<* o^oij -H^S]^ DNA ^1*}^ , 

<32> #7] ZLy}A> <g<* $H*i #71 DNA ^^-#^5. S3 DNA^l ^S}- 

<33> <^7HH, ^-71 JLtiVA> <g ^ ^#^1" -#7] aL^» «^o] ULcfl^L 

4^5) ^l^M^ *T 5*°-^, ^71 ^ti>A> 7-1 ^-^1- «V^- 

<34> ZL^JI, ^-71 ollu]Ai 2)-^ A p e}- Jl , #7l JL#^# 

4 -8-71 71-^1- «Vn}-o} ^^^o. ^ ^ q ni o]s} ^. ^ ^ V7l cgolo) ^-7] 

^-^1^ A F /4n H ^ 70% ~ 130% ^ # 7 1 JI^Va} <$oio) ^ 

7-1^^1- \ F /4n L ^ 70% - 130% ^ wf^-^!*>^. , <#7] 

JLti>A> A> 7 ] JL-g-^-g- MVnVo^ j=^ fe Aj^J^O^ A F /4n H °H, A oM JlOVA> ^ 

^ ^71 7-1^1- «v^sl ^^1^ ^^JIS A F /4n L <U ?H 

<35> ^-71 ^^^^ o\]u}& 2}-^V-g- A F £} *}SI, ^7l 7-]#^l- 

n L ole} ufl, #71 7^A> cg^o^ j=^ fe ^30.3. A F /4n L ^ «>^- 

<36> ■ ZL^ji, #7l 2.0-2.5 Ti0 2 , Zr0 2 , Ce0 2 S3 

Ta 2 0 5 S o^o^ 5- ^oflAi ^bPs} sVM-^ ^Aj-s).-.^. o] ^ oic}. 
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<37> £Etb, #7] 7}%^r -fHM, fe}i^S ol^^^i ^ -ofl 

W s^^l ^€ ^ #7l 3.^^ ^^sq- ^^§1^71 # <^ ^u)-^ 

<39> o]^K ^Jf^ ^S*}^ ^ofl 4# ^ ^21 7|-^1 DNA ^ 

<40> je. 3 £- M. yf.^ *V ^ 1 ^Al^o]] 4h DM jgcq jg^ ^.g. 7fl B^ 

4. 

<«> £ 34 £ 4» ^1 #S*>^, ^-^^ X| i ^Al^ofl n|.s DNA ^(100)^, 7]# 

(110)4, #7l 71^(110) ^Hl n>^^ JltilA} <^^(H)^ 7-]a}-A> cg^( L )4, 

<3<*(H)^ S^^l JI^ DNA H3.tL(140)l- ^l^-cf. 

<42> Aj-7] JHa]-A> <^(H)£r 71^(110)2] «>A>^4 ti>A>^ 7 }x]±r ^ JlS^ , 

71^(110) #<*fl 4^7fl7l- 4 o l3ScHeflol( micr0array ) ^VEfls. afll^tK =L^3-, -#7] 

7^ti>A> ^^(L)^r 71^(110)3] HlAV^Cf ^ 7 >^ ^ ^Jl^, 71^(110) 

j7ti_U> °§^(H) zj-z}-<q ^ofl ^^^cf. 
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<43> #71 71^(110)^-31^ 3>5 Ol 31 Ol 3*1 71- Af-g-^ ^ <&z\ . ^ , <tf 

71 7l^-(no)^3iH ^el-g- 3Msl ^*H1 -frel, ^ HL^ ^e}i^ ^f-21 ZL^l 7l^t 

<44> 71^(110) #<>im #rfl^ 0.3I ^ 71-^1 *fll ^(121)°1 ^#^4. 

A o v 7l *fll ^(121)^: <A}^, ^-^l-ol 1.45*1 ^e]€- W#(Si0 2 )S °1^^ ^ & 

4. 

<45> #7l A}\ «>^-(121) 3H^r #cll^^.3l fe£r #^1-* 7>^1 ^12 ^(122)4 #tfl 

^O.S. ^ 7>^1 ^13 ^(123)°1 3#^4. ^l *\<L3., #71 JI«U> o§<5] 

(HHH^cr *fll m>51-(121) $H Jl-l-^l-Sl ^12 ^(122)°] ^^£lJL, #7l tf&A} <^<*j 
(LHH^ *fll ^(121) $W Tl^-^l-o] ^3 «VEl-( 1 23)ol ^^^cf # 7 ] ^ 2 wvni- 
(122)^ ofl^tfl, ^^*ol 2.3*1 ElBHr ^SH§-(Ti0 2 )iiL ol^-o^ f # 7] ^3 

^(123)^ *U ^(121)^ ^-^l-ol 1.45*1 ^Sl^ ^S)-l-(Si02)S. ^ 

$14. tHS, ^"71 ^12 «l-Bi-(122)^r Ti0 2 W °>i-lsl- 2.0-2.5 #^1-^ 
Zr0 2) Ce0 2 Sfe Ta 2 0 5 ^- ^ ^#5*#5. -o^ -je o^cf. 

<46> Oj-^i, A o V 7l JL*U}- <^<*(H)^ 7-l#^l-o] ^! WV^.( 12 1)21- JL^^l-o] ^ 2 «Vn}- 

(122)°1 7H^, #71 <^^( L )^ 71^-^1-51 ^1 ^ ^3 «]- 

^•(121, 123) ol 3#£ 7>^14. 

<47> #71^ 4^ £o] j7ti_U> ^<*(H)^ 7-l#^l-0| ti>^-(121)J!l. Jl^-^1-51 ^12 

^(122 H *\^$. 7 H^cfl ( olBj^. tf^ aU}^ 

7i^(iio)^ ^>^cf ^o>^^ ^0.51 ^ <a-si^ 014. 
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<48> ol^HH^r, A% *fl*fH d >Hfl *r*H 1, 2^3^: 

<49> ^ o>efl incident light)^ #7)# ^(electric vector)^ 

^ B^- 7>7l^- «3jE^ (magnetic vector)^ C# ^H^i #(matrix form)°-5. M-e}- 

<50> - 9 r cos8 r (isindj/n, 



\ \ = ff[\ K.isinb r )/n r -.w i 

jj I C J \ r =i[ z« r sin5 r cos5 r Jj[ 



<51> <# ^1^^ q ^ «V^-^ 7>^7l^, n r 4 n m ^ § 

#^1-^- 7}- em tf. ^^U, 8 r ^ del- *fl_(2icn r • 

<52> a o V 7 | lS^-Bi «J-T3j-<q u>a>^- Rol] ^ o>5fl ^*Va1 2 7> ^ & 

<53> * 

n 0 B-C: x / n 0 B-C 



<54> ^JI, C/Bl- ^^.^1^ ^( adm i t tance) Y5. ^^V^, ^ 2^ o|-Efl 



<55> 



3 ] L rt 0 +Y J [ « 0 +r J 



<56> ^-71^- ^«rj-Al 1, 2 ^ 3S ^#^1-0] WV^4 Jl^^l-^ wl-^o) ^^S} cj- 
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<57> ZL^Jl, ^#^1-^ «V^-4 JL^A%9] «V^ol 7\7j- 1/4 spj-o] ^-S}- 7M 

<58> 4] ^=(l/4)X 

<59> o] 4o1]Ai) 7>e)7lJL, 7>&)7l^, 

<60> rfA] £ 41- ^fll ^Hofl ^O^, Aj-71 Jia>A> ^^(H)^ 

^-I-^t-^ *fll ^(121)3\- JL^^s] A]2 «^(122) ¥^1^ ^ 4* o] 

<61> ^#*Kr ^^#^(152)^ 6\)u)# Xp^- *}JL, #71 7-1#^l-S] «Vn|- 

(121)^1 #^f~g: n L ^ ttfl, # 7 1 *fll «Hq-(121)S] cflef x F /4n L ^) 70% ~ 

130% ^5L°) ^ ^^fl^t}. ZL^Jl, Aj-7l JL^-f-S) ^12 ^(122)3 

n H 2} ^ °fl, ^-71 *fl2 ^(122)2) cfl^ A F /4n H ^ 70% - 130% ^51^ ^ i-fl 

o\)x\ ^fl^tf. ^7) ^(121)-4 7\]2 ^(122)^ AA A F /4n L ^ A F /4n H ^ :5 f- 
?H 7}# u^^u}-, 71^(110) ^M] *fll ^(121)4 ^12 «]-^(122)# 
^ nm ^.g. ^3^*1 3#*Kr *fl^> v ^-f ^^>4. 5Eth ^1 1 

(121)^ ^12 ^^(122)^1 ^v\]7\ 7># 70% ~ 130% 7}^ 

q- ^c^S, ZL ^Jfl ^HH^r IE 6^ £ 7^1 nefls^l 5*1^ 71^(110)2] 
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<62> #7] ^«VA> <^^(L)^: ^i^^l-^ 3U ^^}-(121)5f 3l3 M>n]-(123) 

oi^^i^s., ^-7lt!- ^ ^3 ^^-a- M-^^l ^H^H, 

^^(L)^ #31 ^Mlfe, ^ ^v\}7\ 1/2 4^ ^^afl, ^ 1/4 3}-^ ^ ti fl 

H *fl, 7)#2} ^\%*\ £<>}x\JL, 1/4 4^ *^r«ti^ ^ ^>#°1 7K> ^V^^Rr 

(121, 123)5] n L § nfl, t^Va} <3<*(L)£] #31 ^fl^r ^^^^.S. A.p 

/4n L ^ l-^«fl7l- 5}^ 7K V «>^W. t=J-^t. -H^> <3^(H)£l #31 7-1 

^(D^l #31 ^17> ^o] 7 > olo^^ ^> 7 > ^-foflif , A-jti>A> ^(U^l # 

31 ^*ll» ^>7l #o]^ ^0.5. ^ oicf. o] ^ ^ti>A> ^^( L) ^ ^ 

^Mlfe n ^>^r°l 7i^(iio)^ ^^cf ^§i ^Tfl M-eI-m-^ ^ ^3 

<64> o]«q- £ol -g. ^! ^Al^ol] VC\-E.t£, 7-1^-^1-o| ^! a]-nV (1 2l)3l- .H^f- 

£] 312 M>^(122)ol ^> ^-2:!- 7>7l^ JltiVA> ^^(H)^r 71^(110)^1 a>A>^ 

^>^:# i+Ej-ifl^iH) avsfl, 7-l#^l-o] ^ ^ ^ 3 wv^(i2i, 123)J1 g. o)^o] 
# 7-1 a>A} ^(L)^r 71^(110)^1 ^>^q- ^ H-Bl-^c]-. 
<65> ZielZL, ^-7] j7aVA> <3<*(H) $Hfe <y-zL 7}^9] DNA iS. 

J±( 140)71- #^*1 ti^ ^ CfOjrta- ^Ofl ^1 Jl^^^l-. i^Sfl, JltiVA> ^<^(H) 

31- ^(L)^ S^l^r 6>^l7l 5E^r ^^JE^lS °1^<H# ^^^(130)ol ^ 
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W, iE^oHxr DNA 140)7} JL^} <^<*(H) ^o.S 

5a-°M-, -#7] DNA H5.J±(140)£r -H^> ^^(H)^^ o>qe}- *1«U} <3^(L) 
^H_£ ji^^ ^ oic|.. cfA] DNA HSJ±( 140)7} Jl^-A} 

^(H) oil n l -H^^H DNA (150)1- DNA ^(100)^ # a^ofl ^3}^, 

J1«VA> cg^(H) $HHn> ^a^s|. av-g-ol ^oiq-Tll ^t}. ^^1, ^*}<^ ^^^^ DNA 
H5.w(140)7f J7 1VA> ^^(H) ^«VA> <^^(L) Ji^S)^ 

i3 DNA (150)1- J1^a> <£<*(H) 3H*V <lMiE3 #.2.5*1 .H^U} <^<*(H) ^HH^ ^ 

^ ^-i- 7>^1 *)U ^Ajoflofl 4=. DNA ^(100)^1 ^^-1- 

13(152)5. DNA (150)1- ^ ^-§-^1^^- nfl , DNA 5.55.(140)2} S3 

DNA(150) ^iS7 u Hl <^7l^«i^ ^-o] #o_vt ^A^( hybridization)£ )ol o]^ 7 ]-^-i- ^ 
°1 ^fl, DNA 555.(140)2} DNA(150)^ <*7H<^o] ^M^o] ^ofl n}e} 

^71 cf^- ^5} ^j£f iWM. o]o^ f Afl^ T^Tfl s)^, DNA 555(140) 

<2} ^5}5]°1 o]^ 7 >^-i; DNA(150)^> DNA ^(100) #<*fl #^*}3L, o)^ 

£.3 DNA^r ^T^r}. HB^M-, °1 Kfl ^ti>A> <^^(L)o]l£ 
13(152)5 53 DNA(150)7> *ll7i5l*l ^*>JI ^ &C}. 

°1<>H, LED, LD ^531 e»5 ^ ^(nl£Al)o. S «-Ei <^7l#-g- ^s}^, 

^^#^(152)^ <*Msq:n. (Stokes' Law HI 2]*fl <*j7l 4^- 5^} ?J s}#, 

^ oflnl^ sl-^-(\ F )^- 7>^1 AjzL^-ol ^%#^( 152)5.^-^1 ^sH, ^a>€ 

AlZLV^gr # ^#71(160)^]^ ^#^Cf. 

^"71 ^ Ajzi^o] 7j-£(S F )^ o}sfl 5S u)-e}vS ^ $1cf. 
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<70> 



S F = f F(X)dk 

[ ^ "efj- Xj g ] •/ emission 



<7i> ^ ^^ai 5^1^, FU)tt aIzl^ s^s} s ^ ^olrf. 

<72> % ^#7l(160HH JLtiVA]- <3<*j(H)3} ^3)- AjZL^l^ ^ 

^(152)5L-^Ei ^>£]^ Al^^ oj-^e} jlvYa} <m(H)9] 

<73> ttf^, <3<*(H)£1 ^S\- AjZL^ 7 J-£(S H )^ 0>Efl 6^5- uj-Ef^i 

<74> f f 

gj J emission J reflection 

<75> ^ go,}^ R H ( X)^ ^7} *V 1, 2 ^ 3^^-f-Ei A>#51 J7ti]-A> 

(H)2] ^-a>^(r h )^- ^ojcf. 

<76> ^ g^. iL ^ ; ^L^VA> ^^(H)S] UVA>^-(R H )ol ^o]-^ ti_VA> AlZL^o] 

<77> *V^, # ^#7l ( 160 HI ^ ^h_U> <^^(L)^ afl^ Alzi^oll^ ^^*V *V 

^- 7iH>A> ^^(L)oll ^##^1 *}=L\k^, ^ *]=L^2] 

. 4^, ^(L)^ tifl^ 7j- £ (S B )fe C>Efl 7Sl q^ig + 
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^ 2003/5/14 



<78> 




7] 



emission J reflection J reflection 



<79> 



M-B}^ ^H^, R L ( A)^r #71 *V 1, 2 £ 3^-S^Ei ##£1 ^«>A> °§ (L) 

^ ^A>^(R L )^ 2}-^ f--3L S ^ ^o]tf. 

7* Ji^, ^ti>A> <^(L)^ HVA>^(R L )ol ^o};g ^ a>A> a1zl^°1 

#5L7> ^0>*l7ll SlJl, 0)01) tcJ-E}- Hfl^ AlZL^o} 7j-£(S L )£ ^-cj-^l^ ^ o. oj- ^ 

#71 tb wVsf ^-ol ^. y^ofl o}^, DNA HSiKUO)^ &3 DNA(150)^1 ^S|- 

^ ^ ^-^(R L )S <y«fl iLcf ^o>^7fl ^cf. nJ-sM, 3#7l(l60HHc>} 

£ 5^b *)]2 ^Al^oil 4B 0NA ^3:1- £.Altb 

^£o]cf. ^l^tb *fll ^aH^IM JL^A} <$<*3\- ^a}A> cg^^- zj-zj- 7 fl 

51 ols c> l^ xll? > ) £ 5ol] ^ ^1 2 ^Al^oflA-1^ J7ti_U> 

JE. 51- #^>^, ^12 ^AHHl rrf= DNA ^(200H1 91°]*), ^wVa} °§ 

mH)£r 7] #(210) #°fl ^#^1:^ *lU ^(221)3}- Jl#^l-Sl *fl2 «]-^-(222)ol JScfl 
5. 4^r3 <3H-«H oj^ol^cl-. nelJi, ^a>A> <g<*(L)£- 71^(210) #<*fl a-] 
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m ^(221)4 <$X\ a^^M *fl3 ^(223 H 4^2] ol^^i 

<84> Aj- 7 ] 71^(210)^.5.^ *i#t3: *fll ^*HHH£]- ^-o] #^1:0] 3.50] ^e]^ no) 

S\ ^ -8-Bl, ^<3, ^ 71 ^o] A>-g-^ - ^Cf. ZLSlJL, #7l JH#*i 

t-o] ^12 «}-^-(222)azl- A^^l-ol ^ ^3 «V^-(221, 223) Zfzj-JE ^1 

<85> A o i- 7l j,ti_u> c§^(H)^l 7-l#^^Sl *fll ^(221)4 JI^l-Sl ^12 «^(222) A 

tMItt *U ^ ^^^cf. S*!-, ^"71 ^ti>A> <3<*(L) 

2) ^] ^11 ^AHlS-1- ^^^Cf. Cfn];, JIVYA} <^^(H)2l 

^^-l^H ^ ^tiVA> ^«^(L)^ ^I^AS X F /4n L 21 3«fl, 5Hfl 3=fe 7 

<86> ^-71 j7ti_U> <^^(H)4 ^ti>A> ^^(L)^l a^ofl^r DNA =5.^.(240)1- 3.%*) 7] 7] 

S)*}^ <^>^7l ^^§1^715. ol^^^l 3.^^(130)°) ^SH, ^o]^ #7l jlhV 

<^(H) SHl^r <g7H <a^g- <£jl 50^ 7>^ DNA =5* (240)71- Jl^^rf. 

<87> ^-Aj-g. 7>^1 ^- #^0] ^2 ^AHHl 14 s DM ^(200)«^1 91°]*), ^"71 

jLti>A> ^^(H)^ ^#^#^1 *fll ^-^-(221)21- 7112 ^^(222)0] jacfls 4^ 

3 t 2 -^* 7>^1^S, ^-71 tb ^^Hl 1, 2 ^ 3* ^^t!" 

<88> ^7) DNA ^(200)^1 ^^-1-^(252)5. DNA(250)» ^ 

^-S-^l^-i- DNA H5J±(240)^ S3 DNA(250)^1 ^S)- *H-<H1 ^tt £^SJ- ^H 1 ^ 
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°\ 7J-3£(Sh)7> *fll ^cflo|Al 3_t\. ^0>^7fl 3^<H ^ ^#71(260)^1^^ AlZL^- 

<89> £ 6 o. a. tij-^-^i xi 3 ^JaHH nfs DNA ^o} ^ a ^ f ^AltV 

*m*> $ oim*i*=- n 9i^. 

< 90 > £ 6* ^-S*>^, X13 ^*HH 4^- DNA ^ (300H 5H°H , -H^> <8 

^(H)£r 71^(310) ^Hl ^*}- 7-l#^^^ XI 1 ^(321)3J- JlMM X12 MVdV 

(322) -2.S ol^^l^. ^-71 XI 1 «>^(321)2)- X12 «>^-(322)^r *fl2 ^X|XHH^ £o) 

<9i> n^JL, 7-j*U} <g<*KL)€- 71^(310) ^ & X13 ^ 

(323) ^.5. oj^cX^luf. 

<92> jitiVAl- <^^(H)^ Xll ^ X]2 ^(321, 322)2]- ^hVa> <3<3(L)3 XI 3 ^(323) 

AA$\ , jLti_U> ^^(H)4 7i«>A> cg^(L)^ 

^^(330)°] ^^s]^ -H^U} <3^(H) ^lA^-g- ^-jl ^ 

7\^9\ DNA ^S.ti(34 0 )7> Jl^S]^ ^JE ^AHl^-jq- ^<H*}t)-. 

<93> oix] ixj-^l- ^. «v^o^ xl3 -^HH af€- DNA ^(300)£ ^*H#4 -§^*b 

MS 7>^lcf. c-l^-ol, Aj-7ltV ^0} 7^A> <^^(L)ol *V #°] ^-g-^-I- 

(323)^-5. o] s.<X^l DNA ^(300)^ XlS<Hl a^o] ^X|xl 

1- 14 3£ ^SHH oiq-. 
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°l«HMfe £ 4<H1 *f)i ^H<| 14s DNA ^(100)*IH3 31*}*} 

°1 -M<M, 71^(110)^-3.^ 3.5<£ ^ol3£)7> AV-g-^^Jl, 7^-g- 

^1 ^(121)31- *fl3 ^(123)°-3.fe- #^#(n L )<^l 1.45*1 -iW§-(Si0 2 ) 
* A>-g.^o.^ ; jL^f-Sj ^2 ^(122)°.3.fe #^#(n H )°l 2.3*1 3^ 
(Ti0 2 )* A>^-^>^cf. g_x\ DNA(150)£] ^#-§-^(152)3.^ ^H^i 4#(A F )ol 550nm 91 
3M 

zl^ji, #71* aHS:*> ^^(H)^ ^ ^-Tfl ^ X| ^(121)^ 

94.18nmU F /4n H ^ tflef 99% )o} 7 ^ £ s ^S^o.^, *fl 2 w>s}-(122)^: 

57.65nmU F /4n L S] cflg? 96%)^ Jf^l- 7H£S 3^30^ ^ , #7)^ ^i£a> ^ 
^(L)^ ^?fl ^ ^ofl o^ig ^13 ^(123)^ ti}5J-3i<5H-, «>^f 

^-o] j7a]-A> <3<*|(H)-4 ^tiVA> cg^(L)^ ^1 7M1 *HE- a^S^^M 
X13 ^(123)* 29.26nm£] *M|* 7}*liE^ 3#*H *\&*\ «3^(L)3 €31 
123.44nm( A F /4n L ^ cflef 130%) *>^£f. 

#7l ^ ^-o] DNA ^(100)^1 J7H>a> <^^(H)4 x-]a]-A> <^^(L) 

^>#(Rh, Rl)^" A o v 7lt> 1, 2 ^ 3^11 SL# 5L 7 ^ £. 83}- O. 

efllt ^ aZ4. 
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<98> 5. 7^ ^JflSf JL^\ ^(H)^ ^ 400nm ~ 700nm^ ^ ^ 

^#3^ ofln]^ s}-#U F )<y 550nm ^-^1^1 7i># ^Tfl M-E}-^ ^ ^cf. 
<99> ZlBlJl, £ 82] □LBflHf a.^, ^tiVA> <^«(L)^ 400nm - 700nm^ 

s}-# ^3HH ^VgrJicf ^^Hr 53 # <£ ^ Sltf. ZLBic-il, ^«>a> <3<*>(l)£] 

^>#£r tflsf 700nm5l s)-# -*fe°lH 7># #>fl ^Bfuf^cll , o)^ ^a>A> <3<*»(L)Sl # 
*H ¥?)1« #71 1!- £°1 X F /4n L ^ cfl^ 130%5 . ^ ^sfoltq-. zieiul-, 
d\)v)# s\-^-(K F )^l 550nm ^-5-^1 *)S. ^(D^l ti]-A>^ y]^ ^}^6\] 

<ioo> ^-71 w>sf ^ ^>#^r Jiti]-A> ^^(H)^ a]h^o) ^ £(Sh) ^ 

7^a> <3<*(L)^ tifl^g a]zl^ ^v £( s B )l- ^v 7 j*). 5> 6 ^ 74] ^l^fl 7\}*Vn il 

<ioi> IS. 1] 



-f- £ 


Si 7\& 




u| JL 




11282529 


15395772 


38.5% ^7(- 




9576788 


7539443 


21.3% #i 


Sf/Sb 


1.17 


2.05 


74.2% 



1 It l^^l ^ DNA ^ Jl«VA> ^^(H)oflA-l £#3j- *1^L 

^£(S H )^ #2fl^ ^el€- 7l^hofl ul^il cfl^ 38 5% ^7H>5i^-# ^ sa^, 
t^l ^s. DNA ^ 7^a> <g<*J(L)<>lH ^#5]^ afl^ aIh^o} 7j- £ (s B )^ ^efl^ 
^Bis. wl^fl r}]^ 21.3% ^-^1-^^-* ^ $1^. 
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<103> ttl-BH, aIzl^S] ^# ^£$1- ^TflSlfe Alu^ 

tfl «fl^ aIzl^s] til^r(S H /S B )^: 1^3 °fl <4€- DNA ^HH ^sflofl w]*fl cflef 

74.2% ^7>«»fl ^cf. 

<104> ojSf ^-ol iA^ AlZL^ ^# #;£ 7 > ^-^lTfl J±4 £^3j- AlZL^- 

* 5a>H 3.E.3., S3 DNA^l ^71^^^- ^.cf ^^}7fl ^ ^Tfl ^nf. 

7V^^nf^ ol^fl^ ^ojcf. n^-eH, sj-^o] 7)^3 11 $Jf^ 

<106> ol^-oflA-^ ^t^^ a>«q- ^-o] ^tgofl ^ DNA ^ JiaVAl- T^A} o§<*).g- 

7>^1 ^ ^SS. ^12:^^. DNA 5.3 DNA^l ^3*- «>-§-^ ^s)- 

Ajzi^ 7iaVA> ^^oflA^ ^ nVA}^s. 91^ n. 7 0 > £7 > ^.Cf ^o^Tfl ^rf. 4^ 

711 
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1] 

7]%; 

^•71 7)& -a-ofl ^-71 JI«};A} <3<* ^ofl tftfl^O.^. ^ 7V^1 

A o V 7l ZLti]-A> ^oflA-1 A 0 V7] DNA ^##^3. £ DNA^ ^3t|- 

tiV-g-o] o^u}h ^ ^io S ^ DNA ^. 
[^^J- 2] 

3#£)<H ^l^^l l-^AS ^ DNA ^ . 

3] 

S. DNA ^ . 
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4] 

XI l*j- XI 2%H1 5U<X*I, 

^#^1: ^3 -^t-g- ^ n H 2f n L <>W * , aJ- 7 ] jt^Va} c$&o] ^ ji^^f- 
avnv^ X F /4n H ^ 70% - 130% ^ ^°H, #7l ZLti>A> <^^^ ^. 7l ^^-^1; 

wvnv^ Jf-^]^ x F /4n L 2] 70% ~ 130% ^ ^t\9l ^-^^-S ^ DNA ^. 

5] 

Xl 4%H1 9l<>]*\, 

^7} JltilA]- cg^^] ^-71 ^fl^b X F /4n H ^-71 

DNA ^. 

6] 

^ ^ «fl, #7l ^ti>A> <3<*jo} ^30.3. X F /4n L 51 ^wfl^l ^ 

^>fe DNA ^ . 
I^T 1 * 7] 
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#7] JL-^-t 2.0-2.5 ^fls] #^1-^- £fe Ti0 2> Zr0 2 , Ce0 2 Ta 2 0 5 3. 

8] 

^-71 7^#^# «Vn1-o. aVs}-#s. ol s^^] ^-g- s.^o. s ^i=. DNA ^ . 
9] 

7)1 1*J- ifl*l *l] 3%V ^ ^ofl oio^, 

^ o}^^, ^-g- M-^o_g, DNA ^ . 

[^t 1 * 10] 

*)1 1%> *ll 3^ ^ <^ ^1 

A oM JialAV ^-^4 7-1 til A> <3<*o] ^Tgofli^ Aj-7] DNA S^tif Jl^Al ? )7l ^ ^ 

5L^B|ol ^^£1 ^ s-^o.^ f>}^ DNA ^ . 

11] 

^71 ^7lfif ^^^=71 ^ Ol-O^^l 3}^ O.^ ^ 

DNA ^ . 
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#^ <&z\: 2003/5/14 



[51 1] 




[SL 2] 



10 



14 16 15 




13 



15L 3] 
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m 

1020030023979 



#^ 2003/5/14 
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^ H*}: 2003/5/14 




323 



[S. 7] 




22 ^(H) 
7|e 



300 340 380 420 460 500 540 580 620 660 700 
320 360 400 440 480 520 560 600 640 680 

EfS- (nm) 



[-£ 8] 
100 




S^(H) 



300 340 380 420 460 500 540 580 620 660 700 
320 360 400 440 480 520 560 600 640 680 

EHy- (nm) 
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